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[0 0 5 9] ^Sic, aiffifflg^:!-^! 4i:a-^3}^> 
:/7 3!5^60ltttfim;fjSi|^^aT4JE*-fe>lJ-7 6Si? 

;^^;£Sg7 9 fcJ:5IS^«aMAfc«^Ctt#>yffiir 
0K7 5!£f^i!lU P-75i?>:^7 3oBi6*f?±$ti- 

[0 0 6 0] 09tt*^?go^5O||]i«3|*a^'|- 
feCDTa&5. Ill~m4®#mi!am4>'xyh 

[0 0 6 1] f^t^-fe, ^^mmm-^mmmKowxm 
2 o^taas 6 t8SLi=«(Daa?L a 2 /5«$nTVi 

5. c:o»ffi?L8 2©-;^OSPii8g|58 2att5fe«gl56 

(omm^zma-^n. m:^m um 82b {Jifessa? e 

[0 0 6 2] Sfc, ai5l8 2(Z)MPag|58 2 afCttjg 
7*8 3 <D^«SBtBff Affi2 ® nJ^^aB4*5j;UC?$ffiSB 

5mzmm'snrcmm8i(Dmmmmnx\,^ 
5o 8 1 (D^7im<Dmmm\zm i onjs 

^ t mm\zmxu^M^m7iim(Dm.i^=ti&mvrcWi»m 

[0 0 6 3] 5fe«gB6(D^1.^®}rtt®3®|IM 

^i:iBn;<«t3i;gg8 4«t5n, ;i(Dffi^ai;ai58 4 

tl^^M 1 Ojf ASfi 8 5 ©BSU >i^<*07- 1« 8 6 Tji 

iFii5ii«ECi?{j-&nTtiS. eiciT, jfASifi8 5©7 
- H 8 6 <Dmmmm\zmmm i oafeDg? s 4 tc 
mmm\zmM^n?>iii:^nm 7m^-^nx\>^^, 
[0 0 6 4] 7-K8 eof^jiffitca^uj^egs 
7 ©^gPMt;:i»r'C^:3&i^teoTM^$nfc«)D}i*}i8 
8d«;stiTV55. ^©t;t)ji*s}8 8ortssi5tta 
a?L8 2(DMP«858 2 b tiiasnTv^-s, $&tc, 
;iotj 8 8 ommuy- h 8 e o^siSfcM 



p$nfci?x-/ h«itffl©i«ii-p 8 8aizmmnx\^^ 
msmmmmn. s 2 i^sjiLT7- h s e 012.^5^ 

ii^mmm 1 o^fll^|R]ltT5lffl$-B:S ^ t C J: 0 , 

[0 0 6 5] Sfc, 7~H8 6cr)^1>^Bfc^iA♦;^- >9 

0*tg<f$nTVi-5o Z<D/VV->9 0(Dmmmty- 

10 F8 6©iiim^fflte:H3£^n, ;::oa*;p->9 oo^ 
«ffl5tt7- h* 8 6 (Dm>mm\zm'M.-^nx\^^, 

[0 0 6 6] Setl, ;n*;1'->9 OO^^^SitlKKtSA' 
JI/->9 0<Z)f^ia5fc^m^*«i|&-r;5A';P->ffl5^:i- 
^9 105feSg|B*taiijg3nTVi5. 2:OAVl'~>ffi5^i 

9 1 (omm\mm 1 ©*7cfluc««^n, ^ 1 © 
iiji«»jti^i;<s^^s*«b/ti'U >i72 1 csi^s 
nrvis. ^-LT, ->u>v'2 l*ieA•;^->ffl?i- 
:/9 iSjii.TM6nss^^*w->9 ooi^ggt 

tt«&$n, A;V->9 0*t|^lfi$n-5<fc5(c;a:^T* 

a? t), z.<r)n)]^-y^Qmmmmzthm>m^m 

[0 0 6 7] mz. ±.tmmm\z-D\^^xwimt^. 
$1*, 1 \zmmxm 2 ©5fe«si5 e ©afc m 

8 4 fC|*r««[ 1 ©»AgS8 5 07- H 8 6 SfcDii* 

7-H8 6©«|i32=J^S8 80|*I«SP«aa?L8 2 

(Dmum>8 2 b caa$nTV5-5, 

[0 06 8] ;i©<^SiT, MlO^M0iJtllD<l^^i[ 
50 1 ©#A« 2 *«Ji#©EP! 2 2 55^ &itii 2 3 WKff Lii 

*n, i<Mn<Ds^immA<Dxu\zmmn^. ^ 
^7cmi^^)yp2 lom^x/vv-yQ omm 

[0 0 6 9] m>x. m^^mttx^m-kmrnm^ 

8 1,aa?L8 2, 7-H8 6©«J0jii5^}88 8rt;£« 

'AmALx:kmmzmx-^n. :kmfH\zmi/v\r-> 

[0 0 7 0] 'A\z. m^&tix±m±m7i(.i}mm. h 
^\^\mmmz%x-^n^. -rst, ^mmMtfrn 

40 'fg&Sl, aa?L8 2, 7-K8 6©^0j?.*^Sf8 8|^ 
^£)iJ^igfiUT7-H 8 6©it»P 8 8 a^^Srt^Ml 

[0 0 7 1] ;i©t#©*a:feifc!K©>'xy hHWtCj; 
Drt«Ml©JfAi52fc«lji**tiiA5n.5©T, 
m 1 ©»Ai5 2 ©5fe®a? 6 ;OtHtt bfc S ^W^M 2 4^ 

[0 0 7 2] ±iB«|^0fc©fc£feoTfe7-H 
8 6 ©«» P 8 8 aifi^mm 1 ©#A^f|5 2 ©^flj^ 
lRlttT4a:fti£*©JnJEiiSfl^^itfas-a:5 r t J; D , 

50 mmimxm2^mmmmzwx'rm\z. w 
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^tufi-^^^o^r, mimmmtnmzmmim 

[0 0 7 3] s 6 (c, :^^mm-vmmm i m'sm 

[0 0 7 4] »Iffiffl9^ct-:/?£W«Ml«)ffABI5 

[0 0 7 5] ^, ±iHmi~^5o#^jfi«a|-etti%m 
1 mxm.u^±m(r)s^mm2 a ^mm^xnx 
tmmxmt\.xmmhitm^^\y^ffi. z.ti\z 
mM^n^h(ox\tis.<. 'mm(D^mtm^\znx 
t^umxmtLxm-t^mmzhxh^\^\ * 
fc. n^m&.^<j^ti7—7-m(D9m^mxmm.\z 
hmx^^, wmmrnxM^m-oxmrnmi 
mmmxmmxwtt hxm\^x%i^\\ 

[0 0 7 6] 010 (A) , (B) fi*^?!®^ 

1 mx^ 1 0 2 tc:*tt?.5fe«iig 1 0 3 (Dmmm^ 
\z^n^nwk<Dmim 04,10 5*«§g|g3n, m 

^m(omm 1 0 40ifiiifc®5[P 10 6, ^SUfilo^ 

was 1 0 4 (D^ffli^ififflp 1 0 7*t-5■n•?nJg^3^$nT 

[0 0 7 7] JfASBl 0 2(D5fe®|[Bl 0 30^1- 

nm\z\tn)v-y I Q %tmm-^nx\^^^o 
^101 (Dnxu 1 0 2 (D\nmz\m3\ □ 1 0 e iciga 
■r^®5[;i^-p^ > 1 0 9 ^.fcr^^wa 1 0 7 ma-rs 
iS&*;v-^>i 1 odJ^-n^nj^^stiTVisti:*) 
tc, A*;i/->i 0 8oi^|[BCS^^*«iii&-r§0*U;^ 

[0 0 7 8] ±fB®5i;v-^>i 0 9, iS&7K;v-^>i 
1 0 fsi^^gi 1 0 1 o#7nfliJKi^iJfc^t>:/i 1 1 tm 
i^stiTv^s. -tLT, #>:/i 1 i<Dmm\z\tm\ 

U 1 0 6cfcO®ALfc?R^fc*^K5l;V->i>l 0 9, 3j?> 

yi 1 1 ^:frbTiii&*;p-^>i 1 ocfti&sn, mi 

[0 0 7 9] il&^;v->i>o^7cM{;:«m«m 
ioliMMo->u>i?2 i#®ji!i:cDSi^^ii*i®)g3 
nT*D> ^7n#Jromti¥K/5^sos^fPTn;>->i 0 

8?£ffi^)fiWII(C;^^TViSo 

[0 0 8 0] 'A\z. ±Mmmm\z-o\^xwm-^, 
*T, ^i®siMis!it^i;<rt««iio loPAiJi 0 

l^®S^ttigli2 4 0AntS(3i$tlS, ^TC 
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-> u >v 2 1 ®a^fp-i?AVP-> 1 0 8 tmrn-^fis 

[0 0 8 1] iKV>T, ^>::^1 1 1 SfJfflUT^TEfl!!*^ 

6PVijEEAT4aj£ffi**^*;i'-^>i 1 oi*ifc«ii& 

an^m^. ^^uioT}}-^^iz.mn\z^x-^n^(D 
X. iz.mn\zm^n)-\/'~>io 8 0 jcOTffifijois^^ 

[0 0 8 2] ^c, 1 immhx^mw^ 
10 m^^mix&'mm^twm. ib^\^\mm\zmx 
sns. fst, 4ajEifi*Bi»&*;i/-p<>i 1 oi^?& 
m. m.mu 1 0 7/5iSrtsjiio^;^M'MR)ttTvx 
vvmthxm-^n^. 

[0 0 8 3] Z.<Dt^(D&m'$eM^(DV:cvhm.mz3;i 

0 1 0 1 mxm 1 0 2 c«iit**«jnAsn5® 
•e> w«ai 0 1 ©jfAfflsi 0 2i)'im<o±Winmx 

[0 0 8 4] ^^X. ±E«]^®feOiC^oTt>l^«M 

1 0 1 o»Aa5 1 0 2 \zm^miu 1 0 3 ogigtaas 1 

a? 0 4O«a}P10 7*>Sl^S«10 1O»A«10 2O 

tCcfc »3, 1 0 1 mxm 1 0 2 ?£«l#®;^li|*l!C 

if A-r2>Kic, F^^^ 1 0 1 mxm 1 0 2 tct^^jciit 

'<T+4i-;a:«ji*S4:^-SJ:t*t-C#.S®T, ^loll 

jii{f!ia:H^fci^««ii Q\mxm:i^m\zmi>z. 

[0 0 8 5] 3 *||M«si-e«5j?>:/l 1 l®ffiii 

mz\t'm\u 1 0 Qi^y)mxhrz.mmmm)v~^>i 

0 9, 3j?>yi 1 l<£:^MyT*&*;l^-^>l 1 OlCttl& 

5(7 sn, nwsL 1 0 1 oifessMoetfip 1 0 iii^^mkm 

[0 0 8 6] 0 1 1 (A) , (B) mmof^ 
7 (Dmmm^t%(Dx^^o :^mmm\tmi2ofy 
\zmx^n^!k's\^mmi 2 i-K(Dmm^^-rh<Dx 
365, :izx, m\Hmmi 2 imxmi 2 2izm 
sifessisi 2 3®^i-«fflctts*g«i 2 4*tirj8sefi 

[0 0 8 7] ClOg^gft 1 2 4®if;&fl!|CttlR9lP 1 

40 2 5 «t, x^^ffl t p 1 2 6 tii^n^nmn 6 n 

Tl-iS. g^gfil 2 4}C«K§[P1 2 5:0^6 

JK«:S!K§IU «HiP 1 2 6*^S«Wr.5^l®7'nA^ 

1 2 7 :^^ZfZ(D':fa^'^ 1 2 7 ®JKii^-^ 12 8:^ 

iHmnxi^^, 

[0 0 8 8] X, »Aa?12 2®5te«ggl2 3®^1-Mffi 

{c«n;i/->i 2 9?5^SiF$nTVi5. ;i®ii-&, i^s 

gll 2 1 ©PASS 1 2 2 ®W^35fcf4/N*;l'-> 1 2 9 Ol^ 

m^z^u^^mm-rm^htsi^^mmmmwf^nx 

50 [0 0 8 9] ±iE«^®#ffltOViTSi?g-rS. 
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'vjfAU 011 (B) \zmri^'^\zn)V-yi2 9^ 

MViT, #75fi!J©iif^TB»^-^ 1 2 8 
SiSftS-B-, :/n'^7 1 2 7 ^mesiJSo 
[0 0 9 0] ;inicJ;D> Jttl 2 0(^(DjftfK(J@*S 
ei 2 4®S^5IP1 2 5j5^5.®ASn, «mPl 2 6:6^ 

^12 1 mx^ 1 2 2 ctt«i5i**s#^ti> m 1 2 

[0 0 9 U ^^-a. ±fa«^(Dfc®tfeoTttg*g 
Bl 2 4(Di!gaP 1 2 6*^6l^S^l 2 lOffAgPl 2 

2©^;^{|J'\|R]ttT«£i®as-&-5::tCcl;f5, rtffl 
^12 1 ®jf Ag? 1 2 2 se#®jfat= 1 2 0 I^TStriiS 

[SIC, I^^M 1 2 1 ©JfASU 1 2 2 
<&^;lSc:t*ST?^S©tf, mioHJfitfiJtl^^CrtS 
mi 2 10#Af4S^«e9CK»5ri30«-e#5, 
[0 0 9 2] ^^IJSMTttg^gff 1 2 4F^(D 

yn^^i 2 7(Dm'm\z\tm\ui2 s^fcoi^ss 

1 2 4|^iC®ASnfcil?K*ti!SaP 1 2 6*^SS^«fiiK 
i&fflSnSOT, JfllWl 2 OrtOjBE*S^bSi!»a:<T5 

[0 0 9 3] Ell 2\m's.%mziiK)nm-^^ 

S^I^^Ml 3 l<£^t-fe{DT&S„ ^(DS*^I^«^ 

1 3 1 Off Aes 1 3 2 \zn.mm\zi^%u i a 3 
^nrvis, c:o:A:ggp 1 a a <Dnmz\ms.^ 1 a 4 

[0 0 9 4] SSfC, ;iO±ga51 3 3 0^«ffiC«ilI 
JISl 3 4<!:aa-rsi!gmPl 3 5»t6nTViS, 

i^SM 1 3 1 mxU 1 3 2 ©i*igpi;:ttiii&^;p- 
a 6*j:t;!a5[;i/->«>i a 7*«-€-n-?nms 

[0 0 9 5] j:c:-if, i!§^;i^-^>i a 6 05tmttJD 
jESi 3 4taa$nTv>§o sstc, K5I;^-^>l 

3 7 05feJIS8BK#ASI5 1 3 2 tC*3;t-5;^SSg 1 3 3 J; D 

fe^ifB^^Mfr5^^^nfcS6§ip 1 3 8 taa^nxvi 

[0 0 9 6] 01 Sir^tct^tS^iCrtmMi 

3 1 (D^Ttmomw-m 1 3 9 \zmMmw. 1 4 0 ^ 
^^WLmmf^^%, K§ii§i 4 1 tifl^n^nmm^ 

[0 0 9 7] )k\z. ±Mmmv^m\z'D\>xmm^. 

*T, 013 t^f <fc 5 CS#OKP^ 1 4 2 1 

4 awfrgjfescrt^iii a i*m$ns. ^ 
75«5oi&^, m\m 4 1 ;£i»f^bT«&^ji-->(>i a 

Q\znm.w^my)TM}. 

[0 0 9 8] ^^X. g^Sl^^^l 3 l©^7n»5 

ji6nsm#:}i«&^>'p->^>i 3 m^wLxim^i 
3 4 casd^n, is^p 1 a sis^mmm-j:cy vmth 

TiSffiStlS. ^-Ofcfe, 2:ot$©«^Pi 3 sd^e, 
0>?x>y hiSWfcctDl^mMl 3 lttA)114 3rtSg 



J4 



$ti, K§[;v->t>i3 7i^^abT^7cfi!ioi&a, K 

[0 0 9 9] ^-IIT, ±l2«^©feOlC*:3T}iS*SC 
l^^ill 3 logSimPl 3 5;0^SOv'xy h«Wtcfcl9 
rtffiif 1 3 1 S$5IT5«Ji*^£^*T-S ^ <h*tTt. 

1 3 1 ^^■<m\z±w^ 1 4 3 rtfcff A-r-s 2: t 
[0 10 0] sfc, asicwmMi 3 kd^m.^ 1 3 5 

J(7 ji^SiSHl^nfcvxy h«»ffloacmiK?[P 1 3 8*^ 

^Ksuw-^^i 3 7i*gsfflbT#7cM©*&^, mm 
1 4 1 TiaiRsnsoT?, imiAz n<r>miimt^'> 
•ts.<t^z.tifix^. m/^\zn^^^^^n^^z.t 

[0 10 1] a*, 014K3^1-g*iCrtS«EiaiO 

^loagj^^fijoi^fcg^scrtsai 3 i©«^pi 3 

5©^:^tffi*-}r>-y-i 4 4*litt, ^#OPgaE:f]$ 

[0 10 2] 01 5ttS*^J|^««[l 3 1®M2 

1 3 1 off AI35 1 3 2 fC*lt5;*cgai5 1 3 3 (D^t^ZM 

ffisi 3 4caii$n5yxjn s i^ttgij-snrvi 

[0 1 0 a] SSfc, ±l6ai5l a 3 O^MiSfCttftlBES 

1 3 4fcigasn5ii--< h;u-^>i 5 2jit^^t6nT 

Sfc, ;^ggBl 3 SOiSftP 1 3 5, JX)Vlb 

i*j;iK+>-f f;i/-^>i 5 2 tii^-n^nHKffloi 
a? M^i 5 a*J|8ijsnTVi-5. #s«#i 5 att^TcflS 

[0 10 4] )k\z. mmmm\z'D\^xmm^. 
^mm(D^ii.^numi a it»/x;h 5 usi^x} 
■y-^f > 1 5 2 (Dnm- 1 5 3 ;5t^ttfii, is^p 
1 3 b(Dnmi 5 m^mni^n^enm-^nx^^ 
^mm. m zo^M^mssti a 1 tnmz^%u 

1 3 5*i60f[ftttffltj;Dl^!aMl a l*S:*:lil 4 3 

40 [0 10 5] ^7cira7!i^e.omfi8^i 5 sojif^ 
/x;n 5 1 *3<fci;igmp 1 3 5 osa# 1 5 3;ot 
Kt^Ji. •y-'f > 1 5 2 ©«i8# 1 5 3 ammi 
c^n^n^jm^ sn, -iJ-^f > 1 5 2 
;£;KtH-r5;:tt<fci5, f«3Slli 3 io:^gg|5i 3 aj&t 

[0 10 6] «mPl 3 5fecti^+)--l'H;i/-^ 

> 1 5 2 o«^i# 1 5 3 im^m. y x;n 5 1 o«e 
#1 5 a*tM«S8{CiE-n^n^«i^sn, /x;n 5 1 
ii^^%W^mm^z.t\z^ri. mmi a 10:^gi5 

50 1 3 3 05fe^ffl0^>X±0*«!?&i!>C^?K«-r H 
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[0 10 7] vtcii^-ox. ^mi^m<DSM^mmi a 
ir\mm 1 3 5ii^B<D^i^mm\z^*}pimmi s i 

3 1 (Dizm^ 1 3 3 mmfp-^'fi^ :i tii^-^^^ 1 1 
%\z. nmmi 3 i(D±m^i s 3(D9cmm<Dv>x± 

[0 10 8] Sfc, 01 6«e^^|*lMMl 3 1©®3 

AgB 1 3 2 jaissnfc;^ggB 1 3 3 (Dmm i 

3 5[IlKfflO«a#l 5 3mi-t^tthK. JOJEES 
1 3 4 0|^ggtJE:^-fe>-y- 1 6 1 t> il&fUI'-^ > 1 3 

6 tmmtmwu fiQ2 tmm^<D-c&^. * 

2H2 Oi +Mn02 - 2H2 

[0 112] £E;^3-k>-9-l 6 ITfllffi^l 3 4 

rtOffi;lj&^:^3'LT*3t, KllCi^JDEgl 3 4rt 

(Dmmi!i^i-^nt>nitm}^'^. mm^ 1 5 3 ^mnt 
5. 1-5 1, iraffiS 1 a 4 F«iioi63Rtt«^p 1 a 5 *^ s 20 
mm\zm-^n, i^aiyhmtfiK). mmisim 

[0 113] ±mmmh(D\z3box\mi 3 
(D^^^mmi 3 io^o\zMBn.mmt}s^tsts> 

[0 114] Sfc, 017 (A) , (B) \fS^\ZW\(D 
m^<D\Hm^l 7 l^^th(D'Ch^, ^©|^^i!17 

1 mxm 1 7 2 mz\mm\^izmm-^nrz^^ >^ 
;n 7 a^Jj^/^tsnxtiS. 2:©5^v>^;n 7 aoafe 30 
pgl5«»±* ^ y 1 7 4 c<fc o T^±3 nrvi 

[0115] sec, #AfiB 1 7 2 05feSgfli{rS#Aa5 

1 7 2(Dmmmt^^>^)ii 7 3\Htm^mmt 
saaai 7 sd^iF^snrv^^o ;i®a®?Li 75a 
5^ V >^)V 1 7 afl!|yO> sffAgg 1 7 2 ®^Mfflii{cfR]tt 

TI^S^l 7 10#A;^[BlC*fUT^Je)^5l«I*C«l^ 

^mrm-^nx^r). ^mmn 1 7 5 <Dmm\zm 

WP 1 7 5 aTJWSnTViSc 
[0 116] ^^y^Jll 7 3mzUi^:nmm 40 

fflmyi 7 e^t^fAsnrvi^. jio^'xjVi^Mffl/-^ 
:/ 1 7 6 1 7 3 na^^mm. 1 

7 5 mzMH^n. »a?L 1 7 5 ®«fflP 1 7 5 a©&S 

[0 117] set. ilOvxJVSjgffl/'^^T'l 7 6© 
S«gB«}S017 (B) \Zmr^o\znmmi7 l(D9\- 

mi\zmm-^n. n^m7 im^(r)i?::L)]^^yi> 1 
7 7 fc»*esnTViS. Jioi?x;i/5'>^' 1 7 7rtt{i 
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^ [0 10 9] CCT, ai|g/H>'l 6 2aMn02 iCJ: 

oTj^^stiTVis, i&m;i'~;>^>ia6tcttH 

2 O2 ©fti|i&i5'>i^*tai!g$tl. H2 O2 ifim^^tl^ 

[0 110] ^fc, ±iE«^co#ffl(r:3ViTia?g-r^o 

*T. S^OCPIl 4 2*^5;*:J11 4 3|^{cai£Sl^« 

«i a i*«if Asn-5. ftftp 1 a ^<Dwm 
1 5 3 DfctftJiT, 1 a 1 o^7cfl!id> 

;l'-^>13 6|^?&aLTH2 O2 ;J«^13 4|*l!r 

[0 111] zzx. M&^i 3 AmzmxiTk^rifcn 
2 O2 »ai!e>'H:^i6 2©Mn02 tj*:©^b#SCoa 

0+Mn02 +O2 t 

[0 118] ZLO-Jj:)Vdfy!7 1 7 7 {CK5;i;WBE, 
©?|3}?>>^.l 7 9*tgi^SnTtiS. ^LT, :i®S^x 
Mnffi, !S?|:iJ?>^l 7 9iCj;oT>7x;Pi5'>i7 1 7 7 

i*3*tjnffisn> ^Vitti^x;!/:?^^? 1 7 7i^ic®5i*/&t 
[0 11 9] ^c, mmmm\z-D\-^xmm^. 

S-f, i^xji/ftiffi, ®J§l#>:/i 7 9*tj'x;HiDffifiiJ(r 
f^issnfc^i'&fitsv'i;!/^^:? 1 7 7F«3®vx;n 7 
8j&t5;xJl/i^Mffl/i-i':^i7 6rt{c:li9fflsn5. Jl© 
j?x;n 7 8tt5^x;i'^siffl7H:^i 7 ei^sat), ft 
S«i 1 7 1 ©if AfiU 1 7 2 ©i«fflP 1 7 5 a*i5^a5«a 

tisaisns, 

[0 12 0] ^:©tt, ifAI$1 7 20?StHlP175a 

is^mm\znLmntzVx.)vi7 8\mmiMr. ^ 
<!>±m^ifimn (a) fc^-rj;5tci^ia«i7i©if 
Ais 1 7 2 mx-^n^'^mnrnm 1 s 0 \zmm 
tap 1 7 5 a©ig^a5ftfcssofc!KigTSg$nso 
*©fcje)> litiip 1 7 5 &m\z%\zmmntci^y:.)v 
1 7 8*t^*>si«aisn5>;xjn 7 8{ia;-3Ti^«ii 

1 7 l©JfA;&|BlC^LTl*»^5[Rl^ti¥ffi$n5© 

■e, c:©t^©$?x;n 7 8©ffffi:*3Kj;oTi*«!l^i 
7 1 ©SASK 1 7 2 tt^KcrtSffi 1 8 0 \z^'D xmm 

[0 12 1] ^tz. nmki 7\mxm 7 2mm 
©&g*-pffA$nm 5?x;yjDffi, K?[#>yi 7 

9<£$^x;i/®§l«{Cf^ilS1i5^itJ;0, «aiP17 
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[Title of the Invention] 

Insertion Device of Inserting Insertion Tool into 

Pipe 

[Abstract] 

[Object] 

A principal object of the present invention is to 
effectively enhance the insertion property of inserting 
an insertion tool such as an endoscope into a pipe by 
generating a sufficiently strong drive force. 

[Constitution] 

An insertion device includes: an ejection means 12 
for ejecting a pressurized fluid from a forward end side 
of an endoscope 1 to a backward side; and a filling means 
13 for filling a periphery of the ejection means 12 with 
liquid. 

[Claim] 
[Claim 1] 

An insertion device of inserting an insertion tool 
into a pipe including: an ejection means for ejecting a 
pressurized fluid from a forward end side of a pipe 
insertion tool to a backward side; and a filling means 
for filling a periphery of the ejection means with 
liquid. 

[Detailed Description of the Invention] 
[0001] 

[Industrial Field of Application] 

The present invention relates to a pipe insertion 
device of inserting a pipe insertion tool for medical 
treatment use such as an endoscope, which is used for 
observing a body cavity, or a medical treatment tool used 
for conducting a medical treatment. Alternatively, the 
present invention relates to a pipe insertion device of 
automatically inserting a pipe insertion tool for 
industrial use such as an industrial endoscope, which 
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conducts an inspection of a water pipe or gas pipe, into 
a pipe. 

[0002] 

[Prior Art] 

In general, the living organism cavity of a human 
body, for example, the large intestine or the small 
intestine is long and bend complicatedly . Therefore, 
when an endoscope and others are inserted into the living 
organism cavity, operation is difficult and takes time in 
many cases. When a pipe insertion tool for medical use 
such as an endoscope is inserted into the living organism 
cavity, it is necessary for an operator to have 
experience and skill. Further, it is necessary for the 
pipe insertion tool to be flexible. 
[0003] 

For the purpose of enhancing the insertion property 
of inserting a pipe insertion tool such as an endoscope 
for medical use into a body cavity, the official gazette 
of JP-A-3 -272729 discloses an endoscope. 
[0004] 

In this endoscope, on a forward end face or a side 
of an insertion portion which is inserted into a human's 
body, an ejecting hole is formed, from which fluid sent 
from the operator's side is ejected in an obliquely 
backward direction with respect to an inserting direction 
of the endoscope. At the time of inserting the endoscope 
into a human's body, fluid is ejected from the above 
ejecting hole in the obliquely backward direction with 
respect to the insertion direction of the endoscope. Due 
to the foregoing, a drive force is given to the endoscope 
in the inserting direction. Therefore, the insertion 
property of inserting the endoscope can be enhanced. 
[0005] 

[Problem that the Invention is to Solve] 

However, according to the conventional constitution 
described above, a periphery of an insertion portion in a 
pipe cavity into which an endoscope is inserted is 
substantially filled with gas. Therefore, even when 
fluid such as water is ejected from an ejection hole of 
the endoscope into the pipe cavity, there is a 
possibility that a sufficiently strong drive force of 
driving the endoscope can not be obtained. Therefore, it 
is difficult to effectively enhance the insertion 
property of inserting an insertion tool such as an 
endoscope into a human's body. 

[0006] 

The present invention has been accomplished in view 
of the above circumstances. An object of the invention 
is to provide an insertion device of inserting a pipe 
insertion tool capable of effectively enhancing the 
insertion property of inserting an insertion tool such as 
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an endoscope into a pipe by generating a sufficiently- 
strong drive force . 
[0007] 

[Means for Solving the Problems] 

An insertion device of the present invention 
includes: an ejection means for ejecting a pressurized 
fluid from a forward end side of a pipe insertion tool to 
a backward side; and a filling means for filling a 
periphery of the ejection means with liquid. 
[0008] 

[Mode of Operation] 

At the time of inserting a pipe insertion tool into 
a pipe, when a pressurized fluid is ejected from a 
forward end of the pipe insertion tool onto a backward 
side under the condition that a periphery of an ejecting 
means is filled with liquid by a filling means, the pipe 
insertion tool such as an endoscope can be given a 
sufficiently strong drive force. 
[0009] 

[Embodiment] 

Referring to Figs. 1 (A) to 3(F), the first 
embodiment of the present invention will be explained 
below. Fig. 1(A) is a view showing an example in which 
the present invention is applied to an endoscope 1, which 
is a pipe insertion tool, used for inspecting the large 
intestine. This endoscope 1 used for inspecting the 
large intestine includes: an insertion portion 2 inserted 
into the large intestine of a patient; and an operation 
portion 3 connected to a base end portion on an 
operator's side of the insertion portion 2. 
[0010] 

In the insertion portion 2, a long flexible pipe 
(coil) 4 capable of being flexibly deformed is provided 
in the insertion portion 2. On a forward end side of 
this flexible pipe 4, a forward end portion 6 is 
connected through a curved portion 5 capable of being 
operated by the operation portion 3 on the operator's 
side by remote control so that the curved portion 5 can 
be curved. As shown in Fig. 1(B), on a front end face of 
this forward end portion 6, a pair of cover lenses 7 of 
an illumination optical system, an objective lens 8 of an 
observation optical system and a forceps 9 are arranged. 
[0011] 

Further, the operation portion 3 is connected to one 
end portion of a universal cord 10 . The other end 
portion of this universal cord 10 is detachably connected 
to a light source device not shown through a connector 
not shown. 
[0012] 

An insertion device 11 is attached to the insertion 
portion 2 of the endoscope 1. This insertion device 11 
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includes: an ejecting means 12 for ejecting a pressurized 
fluid from the forward end side of the insertion portion 
2 of the endoscope 1 to the backward side; and a filling 
means 13 for filling a periphery of this ejecting means 
12 with fluid. 
[0013] 

In this case, in the ejecting means 12, a tube 14 
for pressurizing is provided. An intermediate portion of 
this tube 14 for pressurizing is extended being laid 
along a flexible pipe portion 4 of the insertion portion 
2 of the endoscope 1 from the operator's side of the 
insertion portion 2 of the endoscope 1 to the curved 
portion 5. This intermediate portion of the tube 14 for 
pressurizing is fixed at an appropriate position on the 
outer circumferential face of the flexible pipe portion 4 
with a tape 15 as shown in Fig. 2(A). 
[0014] 

At a forward end portion of the tube 14 for 
pressurizing, a substantially J-shaped ejection nozzle 
portion 15 is provided. Further, to a base end portion 
on the operator's side of the tube 14 for pressurizing, a 
syringe 16, which is a liquid sending means, filled with 
liquid such as physiological saline is connected. 
[0015] 

The filling means 13 includes a balloon 17 attached 
to an outer circumferential face of the forward end 
portion 6 of the insertion portion 2. This balloon 17 is 
made of a soft thin film material capable of being 
elastically deformed. This balloon 17 is wound around an 
outer circumferential face of the forward end portion 6. 
A front end portion of this balloon 17 is fixed to a 
front outer circumferential face of the forward end 
portion 6 through a front fixing ring 18. Further, a 
rear end portion of the balloon 17 is fixed to a rear 
portion outer circumferential face of the forward end 
portion 6 through a rear fixing ring 19. 
[0016] 

The rear fixing ring 19 of the balloon 17 is 
connected to a forward end portion of the tube 20 for the 
balloon to supply air into the balloon 17. A base end 
portion of the tube 2 0 for the balloon is led to the 
operator's side of the endoscope 1 in the same manner as 
that of the tube 14 for pressurizing and connected to a 
syringe 21 filled with air. Air sent from the syringe 21 
through the tube 2 0 for the balloon is supplied into the 
balloon 17. Therefore the balloon 17 is expanded as 
shown in Fig. 2(B) . 
[0017] 

Further, on an outer circumferential face of the 
rear fixing ring 19, an ejecting nozzle portion 15 of the 
tube 14 for pressurizing is fixed by means of adhesion in 
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such a manner that an ejecting port 15a of the forward 
end portion of the ejecting nozzle portion 15 is directed 
to the operator's side of the endoscope 1. When 
pressurized fluid used for driving, which is supplied 
through the tube 14 for pressurizing, is ejected from the 
ejection port 15a of the ejecting nozzle portion 15 
toward the rear side of the endoscope 1, the endoscope 1 
can be given a jet driving force in the large intestine. 
[0018] 

Next, concerning the mode of operation conducted in 
the above constitution, an example is explained below in 
which the insertion portion 2 of the endoscope 1 is 
inserted into the large intestine of a patient. First, 
at the initial stage of the insertion device 11 attached 
to the insertion portion 2 of the endoscope 1, the 
balloon 17 is contracted as shown in Fig. 2(A). 
Therefore, the balloon 17 is held in a contracted shape, 
the diameter of which is substantially the same as that 
of the outer circumferential face of the forward end 
portion 6 which comes into pressure contact with the 
outer circumferential face of the forward end portion 6. 
At this time, pressurized liquid is not ejected from the 
ejection port 15a of the ejecting nozzle portion 15, that 
is, no ejection state is maintained. 
[0019] 

In the case where the insertion portion 2 of the 
endoscope 1 is inserted into the large intestine of a 
patient, while the insertion device 11 is being 
maintained in the initial state, by the commonly used 
method, as shown by the arrow Fi in Fig. 3(A), the 
insertion portion 2 of the endoscope 1 is pushed into the 
rectum 23 from the anus 22 of the patient. According to 
this pushing action, the forward end portion 6 of the 
insertion portion 2 of the endoscope 1 goes over the 
rectum 23 and arrives at an entrance of the sigmoid colon 
24 . 
[0020] 

At the point of time when the forward end portion 6 
of the insertion portion 2 arrives at the entrance of the 
sigmoid colon 24, the syringe 21 filled with air is 
operated. Air sent from the syringe 21 through the tube 
20 for the balloon is supplied into the balloon 17 at the 
forward end portion 6 of the endoscope 1. Therefore, the 
balloon 17 is expanded as shown in Fig. 3 (B) . At this 
time, the expanded balloon 17 comes into pressure contact 
with a wall face of the large intestine. Therefore, a 
circulation of the fluid before and behind the balloon 17 
in the large intestine is shut off. 
[0021] 

Next, the syringe 16, charged with physiological 
saline, is operated by a weak force. Then, physiological 
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saline is injected into the large intestine at a low 
pressure from the syringe 16 through the tube 14 for 
pressurizing. At this time, the anus 22 is closed with 
the insertion portion 2 of the endoscope 1. Therefore, a 
downstream portion 25 of the balloon 17 in the large 
intestine is filled with physiological saline. 
[0022] 

Successively, the syringe 16 is operated by a strong 
force. Therefore, physiological saline is injected into 
the tube 14 for pressurizing at a high pressure. In this 
case, a jet stream of physiological saline is ejected 
from the ejecting port 15a of the ejection nozzle portion 
15 of the forward end of the tube 14 for pressurizing 
from the forward end side of the endoscope 1 to the rear. 
[0023] 

Therefore, by a jet ejection made by physiological 
saline of high pressure at this time, the forward end 
portion 6 of the endoscope 1 is given a drive force of 
the white arrow F2 shown in Fig. 3(C). Therefore, the 
insertion portion 2 of the endoscope 1 is operated to 
move forward. At this time, as shown by the arrow F3 in 
Fig. 3(C), the insertion portion 2 is pushed from the 
operator's side of the endoscope 1. 
[0024] 

In this connection, physiological saline may be 
injected and ejected either continuously or 
intermittently. Figs. 3(D) and 3(E) show a state in 
which the forward end portion 6 of the insertion portion 
2 of the endoscope 1 goes over the sigmoid colon 24 by 
the jet ejection of the physiological saline from the 
ejection port 15a of the ejection nozzle portion 15 
formed at the forward end of the tube 14 for pressurizing 
and by the pushing operation of the inserting portion 2 
of the endoscope 1 shown by the arrow F3 conducted by a 
doctor. 

[0025] 

After the forward end portion 6 of the insertion 
portion 2 of the endoscope 1 has gone over the sigmoid 
colon 24, the flexible pipe portion 4 of the endoscope 1 
is operated and the sigmoid colon 24 is deformed being 
extended into a substantially linear shape as shown in 
Fig. 3(F). In this state, when the endoscope 1 is 
successively pushed as shown by the arrow F4 in Fig. 3 (F) , 
the insertion portion 2 of the endoscope 1 is inserted 
into the intestine. 

[0026] 

The above constitution can provide the following 
advantages. The insertion device 11 includes: an 

ejection means 12 for ejecting the pressurized fluid from 
the forward end side of the insertion portion 2 of the 
endoscope 1; and a filling means 13 for filling the 
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periphery of the ejection means 12 with fluid such as 
physiological saline. Therefore, when the insertion 
portion 2 of the endoscope 1 is inserted into the large 
intestine of a patient, under the condition that the 
expanded balloon 17 is made to come into pressure contact 
with the wall face of the large intestine, physiological 
saline is injected into the large intestine at a low 
pressure through the tube 14 for pressurizing. 
Therefore, under the condition that the periphery of the 
ejection means 12 is filled with fluid such as 
physiological saline, the pressurized fluid of 
physiological saline can be ejected from the ejection 
port 15a of the ejection nozzle portion 15 formed at the 
forward end portion of the tube 14 for pressurizing to 
the backward side. Therefore, when the insertion portion 
2 of the endoscope 1 is inserted into the intestine of a 
patient, a sufficiently strong drive force can be given 
to the insertion portion 2 of the endoscope 1 as compared 
with the conventional case. Accordingly, the property of 
insertion of the endoscope 1 can be effectively enhanced. 
[0027] 

When both the jet ejection of physiological saline 
from the ejection port 15a of the ejection nozzle portion 
15 of the tube 14 for pressurizing and the pushing 
operation of pushing the insertion portion 2 of the 
endoscope 1 are used together, the endoscope 1 can be 
positively inserted. 
[0028] 

The ejection means 12 includes: an ejection nozzle 
portion 15, the shape of which is curved into a 
substantial J- shape, provided at the forward end portion 
of the tube 14 for pressurizing; and a syringe 16, which 
is a liquid sending means, provided at the base end 
portion on the operator's side of the tube 14 for 
pressurizing. At the same time, the filling means 
includes: a balloon 17 provided on the outer 
circumferential face of the forward end portion 6 of the 
insertion portion 2 of the endoscope 1; and a syringe 21, 
which is filled with air, connected to the base end 
portion of the tube 20 for the balloon 17. Therefore, 
the structure of the insertion device 11 of the endoscope 
1 is simple and the manufacturing cost is low. Further, 
it is possible to apply an existing endoscope 1 to this 
device and furthermore the maintenance is easy. 

[0029] 

The insertion device 11 is composed of an external 
unit which can be detachably attached to the endoscope 1 . 
Therefore, after the insertion device 11 has been once 
used, it can be disposed. In this case, after the 
endoscope 1 has been used, it is possible to omit 
complicated work such as a cleaning, disinfection and 
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sterilization. Accordingly, it is possible to enhance 
the working efficiency and there is no possibility of 
causing problems by cleaning, disinfection and 

sterilization. 
[0030] 

As shown in Fig. 4 in which a variation of the first 
embodiment is shown, the following constitution may be 
employed. A separate suction tube 31 is inserted from 
the anus 22 of a patient into the large intestine 
together with the insertion portion 2 of the endoscope 1. 
Physiological saline ejected from the ejection port 15a 
of the ejection nozzle portion 15 at the forward end of 
the tube 14 for pressurizing is appropriately recovered 
by a pump 32 through a suction tube 31. 
[0031] 

In this case, there is no possibility that the 
pressure in the large intestine is raised by the ejection 
of physiological saline. Therefore, this structure is 
especially effective when physiological saline is 
continuously ejected from the ejection port 15a of the 
ejection nozzle portion 15 at the forward end of the tube 
14 for pressurizing. Accordingly, the safety of this 
medical treatment is high for patients. 

[0032] 

In the first embodiment, the balloon 17 of the 
insertion device 11 of the endoscope 1 is expanded into a 
substantially spherical shape. However, as shown in Fig. 
5 in which the second embodiment of the present invention 
is shown, the balloon 17 of the insertion device 11 may 
be expanded into a deformed shape in which a tapered face 
42 is formed on the outer circumferential face of the 
balloon body 41 in such a manner that an outer size of 
the outer circumferential face of the balloon body 41 is 
gradually decreased when it comes to the rear end side. 

[0033] 

In this case, the tapered face 42 is provided on the 
outer circumferential face of the balloon 17. This 
tapered face 42 is composed in such a manner that the 
outer size is gradually decreased when it comes to the 
rear end side of the balloon body 41 in an expanded 
state. Therefore, when the balloon body 41 is expanded 
and made to come into pressure contact with the wall face 
of the large intestine, it is possible to reduce the 
contact area between the balloon body 41 and the wall 
face of the intestine. Accordingly, when the insertion 
portion 2 of the endoscope 1 is driven by using both the 
jet ejection in which physiological saline is ejected 
through the pressurizing tube 14 and out from the 
ejection port 15a of the ejection nozzle portion 15 and 
the pushing operation made by a doctor of pushing the 
insertion portion 2 of the endoscope 1, it is possible to 
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reduce the sliding resistance in the contact portions 
between the balloon body 41 and the wall face of the 
large intestine. 
[0034] 

Accordingly, the following advantages can be 
provided by the present embodiment in addition to the 
advantages provided by the first embodiment. In the 
present embodiment, the deformed balloon body 41 having a 
small contact area with the large intestine wall, is 
used. Therefore, when the insertion portion 2 of the 
endoscope 1 is driven, the drive force is seldom 
obstructed by the contact portion between the balloon 
body 41 and the large intestine wall face. Accordingly, 
the endoscope 1 can be more easily inserted. 

[0035] 

Figs. 6(A) to 6(D) are views showing the third 
embodiment of the present invention. In this embodiment, 
on the outer circumferential face of the forward end 
portion 6 of the insertion portion 2 of the endoscope 1, 
a male screw 51 is provided as shown in Fig. 6(B). An 
external unit 53 of the insertion device 52 of the 
endoscope 1 is detachably attached to this male screw 
portion 51. 

[0036] 

In this case, a substantially ring-shaped hood 54 is 
attached to the external unit 53 of the insertion device 
52. A threaded hole portion 55, which is detachably 
screwed to the male screw portion 51 of the endoscope 1, 
is formed on an inner circumferential face of the forward 
end portion of this hood 54. 

[0037] 

Further, an arcuate groove 56 is formed which 
extends in the circumferential direction on an outer 
circumferential face of the hood 54, as shown in Fig. 
6(C). An opening portion of this arcuate groove 56 is 
closed with a cover member 57 . 

[0038] 

On a rear end face of the hood 54, as shown in Fig 
6(D), a pair of communication holes 58, 59 communicating 
with the arcuate groove 56 are formed. One of the 
communication holes 58 is engaged with one end portion of 
the connection pipe 60, A forward end portion of the 
tube 61 for pressurizing is connected to the other end 
portion of the connection pipe 60. In the same manner as 
that of the first embodiment, a syringe 16, which is a 
liquid sending means filled with liquid such as 
physiological saline, is connected to a base end portion 
of the operator's side of the tube 61 for pressurizing. 

[0039] 

The other communication hole 59 forms an ejection 
nozzle portion 62 used for a jet ejection. Pressurized 
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liquid, which is used for driving and supplied through 
the tube 61 for pressurizing, is led to the ejection 
nozzle portion 62 through the arcuate groove 56 formed 
inside the cover member 57. When the liquid is ejected 
from the ejection port 62a of this ejection nozzle 
portion 62 to the back side of the endoscope 1, an 
ejection means 63 for giving a jet drive force to the 
endoscope 1 in the large intestine can be formed. 
[0040] 

A balloon 64 is attached onto an outer 
circumferential face of the hood 54. A forward end 
portion of this balloon 64 is fixed onto a front outer 
circumferential face of the hood 54 and a rear end 
portion of this balloon 64 is fixed to a rear outer 
circumferential face of the hood 54. 
[0041] 

A forward end portion of the tube 65 for the balloon 
for supplying air into the balloon 64 is connected to a 
rear fixing portion of the balloon 64. A base end 
portion of the tube 65 for the balloon is led to the 
operator's side of the endoscope 1 and connected to the 
syringe 21 filled with air in the same manner as that of 
the first embodiment. Air sent from the syringe 21 
through the tube 65 for the balloon is supplied into the 
balloon 64, so that the balloon 64 can be expanded. 
According to this expanding motion of the balloon 64, a 
filling means 66 for filling the periphery of the 
ejecting means 63 with fluid can be formed. 
[0042] 

Next, a mode of operation of the above constitution 
will be explained below. First, the hood 54 of the 
insertion device 52 of the endoscope 1 is screwed into 
the male screw portion 51 of the forward end portion 6 of 
the insertion portion 2 of the endoscope 1, so that the 
external unit 53 of the insertion device 52 can be 
attached to the endoscope 1 . 
[0043] 

In this state, in the same manner as that of the 
first embodiment, the insertion portion 2 of the 
endoscope 2 is pushed into the rectum 2 3 from the anus 22 
of a patient and reaches an entrance of the sigmoid colon 
24 in the large intestine. After that, the balloon 64 is 
expanded when the operator's side syringe 21 is operated. 

[0044] 

Next, by the syringe 16 filled with physiological 
saline, physiological saline is injected at low pressure 
into the large intestine through the tube 61 for 
pressurizing, the arcuate groove 56 of the hood 54 and 
the ejection nozzle portion 62. In this way, a 
downstream portion of the balloon 64 in the large 
intestine can be filled with water. 
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[0045] 

Next, physiological saline is continuously or 
intermittently injected at high pressure by the syringe 
16 filled with the physiological saline. Then, 
physiological saline is ejected as a jet stream from the 
ejection port 62a of the hood 54 toward the rear side of 
the endoscope 1 through the tube 61 for pressurizing, the 
arcuate groove 56 of the hood 54 and the ejection nozzle 
portion 62. 

[0046] 

As described in the first embodiment, when both the 
jet ejection of physiological saline from the ejection 
port 62a of the hood 54 and the pushing operation of the 
endoscope 1 are used, the forward end portion 6 of the 
endoscope 1 is driven in the large intestine and passes 
through the sigmoid colon 24. 
[0047] 

Therefore, even in the above constitution, when 
physiological saline is ejected from the ejection port 
62a of the hood 54 toward the rear side of the insertion 
portion 2 of the endoscope 1, at the time of inserting 
the insertion portion 2 of the endoscope 1 into the large 
intestine of a patient, the insertion portion 2 of the 
endoscope 1 can be given a sufficiently strong drive 
force as compared with the conventional case. Therefore, 
in the same manner as that of the first embodiment, the 
property of inserting the endoscope 1 can be effectively 
enhanced. 

[0048] 

In the present embodiment, the ejection port 62a 
used for a jet ejection is provided on the rear end face 
of the hood 54. Accordingly, when the insertion portion 
2 of the endoscope 1 is inserted into the large intestine 
of a patient, there is no possibility that the ejection 
means 63 obstructs the insertion operation of inserting 
the endoscope 1 . Accordingly, the property of inserting 
the endoscope 1 can be enhanced. 

[0049] 

Figs . 7 and 8 are views showing the fourth 
embodiment of the present invention. In this embodiment, 
the sending means for sending the pressurized fluid of 
the embodiment described above is changed. In the 
embodiment described before, when the piston of the 
syringe 16 is manually pushed, the pressurized liquid to 
be ejected is sent out. However, in the present 
embodiment, an automatic sending means 71 for automatic 
sending out the pressurized fluid is provided. 
[0050] 

This automatic sending means 71 includes: a 
physiological saline tank 72 used for ejecting and 
filling physiological saline in the large intestine; and 
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a roller pump 73 connected to the physiological saline 
tank 72. This roller pump 73 is connected to a base end 
portion on the operator's side of the tiibe 14 for 
pressurizing in the first embodiment. 
[0051] 

The roller pump 73 is connected to a foot switch 74 
and a pump drive circuit 75. When the foot switch 74 is 
operated, the roller pump 73 is driven through the pump 
drive circuit 75. When the roller pump 73 is driven in 
this way, physiological saline in the physiological 
saline tank 72 is sent to the ejection port 15a side of 
the ejection nozzle portion 15 through the tube 14 for 
pressurizing . 
[0052] 

In the tube 14 for pressurizing, on the connection 
end portion side with the ejection port of the roller 
pump 73, a pressure sensor 76 for detecting an ejection 
pressure from the roller pump 73 is arranged. This 
pressure sensor 75 is connected to a pressure detection 
portion 77. 

[0053] 

Further, this pressure detection portion 77 is 
connected to a first input port of a comparison portion 
78. A second input port of this comparison portion 78 is 
connected to a pressure setting portion 79 for setting an 
upper limit pressure of the ejecting pressure from the 
roller pump 73. According to the detection signal sent 
from the pressure sensor 75, detection data of the 
ejection pressure from the roller pump 73 detected by the 
pressure detection section 77 according to the detection 
signal sent from the pressure sensor 75 is input into the 
comparison portion 78. This detection data and the 
pressure value previously set by the pressure setting 
portion 79 are compared with each other by the comparison 
portion 78. In this case, when the detection data of the 
ejection pressure from the roller pump 73 exceeds a 
setting value that has been set by the pressure setting 
portion 79, the pump drive circuit 75 is operated and 
driving of the roller pump 73 is stopped. 

[0054] 

Next, a mode of operation of the above constitution 
will be explained below. In the same manner as that of 
the first embodiment, the insertion portion 2 of the 
endoscope 1 is pushed into the rectum 23 from the anus 22 
of a patient and reaches the entrance of the sigmoid 
colon 24 in the large intestine. After that, the balloon 
64 is expanded when the operator's side syringe 21 is 
operated. 

[0055] 

Further, after the balloon 64 has been expanded, the 
foot switch 74 is successively operated and the roller 
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pump 73 is driven via the pump drive circuit 75. 
According to the drive of the roller pump 73, 
physiological saline in the physiological saline tank 72 
is sent to the ejection nozzle portion 15 side through 
the tube 14 for pressurizing and ejected into the large 
intestine from the ejection port 15a of the ejection 
nozzle portion 15. Therefore, physiological saline fills 
the inside of the large intestine. At this time, the 
ejection pressure from the roller pump 73 is monitored by 
the pressure sensor 76 and the roller pump 73 is 
controlled so that the ejection pressure from the roller 
pump 73 can not exceed a pressure value which has been 
set at the initial stage. 
[0056] 

After the large intestine has been filled with 
physiological saline, the foot switch 74 is operated in 
the same manner and the roller pump 73 is driven through 
the pump drive circuit 75. When the roller pump 73 is 
driven in this way, physiological saline in the 
physiological saline tank 72 is sent to the ejection 
nozzle portion 15 through the tube 14 for pressurizing. 
Therefore, physiological saline is intermittently or 
continuously ejected into the large intestine from the 
ejection port 15a of the ejection nozzle portion 15 and 
the endoscope 1 can be driven by the jet stream in the 
large intestine. Even in this case, the ejection 
pressure of the roller pump 73 is detected by the 
pressure sensor 76. 
[0057] 

In this case, when the detection data of the 
ejection pressure from the roller pump 73 exceeds a 
setting value that has been set by the pressure setting 
portion 79, the pump drive circuit 75 is operated and 
driving of the roller pump 73 is stopped. In this 
connection. Fig. 8 is a time chart of the foot switch 74, 
the pump drive circuit 75 and the detection value of the 
pressure sensor 76 showing a drive pattern of the 
automatic sending means 71. 

[0058] 

The above constitution includes an automatic sending 
means 71 for sending out the pressurized liquid in which 
the roller pump 73 and the foot switch 74 for 
automatically sending out the pressurized liquid to eject 
a jet stream are provided. Therefore, when a doctor 
inserts the insertion portion 2 of the endoscope 1 into 
the large intestine of a patient, the property of 
insertion can be enhanced. 

[0059] 

Further, the pressure sensor 76 for detecting the 
ejection pressure from the roller pump 73 is provided in 
the tube 14 for pressurizing. When the detection data of 
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the ejection pressure from the roller pump 73 exceeds a 
setting value that has been set by the pressure setting 
portion 79, the pump drive circuit 75 is operated so as 
to stop the roller pump 73. Therefore, the safety of a 
patient can be enhanced. 
[0060] 

Fig. 9 is a view showing the fifth embodiment of the 
present invention. In this connection, in the first to 
the fourth embodiments explained before, the tube for 
pressurizing to supply the pressurized fluid used for jet 
driving is arranged outside the insertion portion 2 of 
the endoscope 1. However, in the present embodiment, a 
pipe line in the endoscope 1 is used as a supply pipe 
line 81 to supply the pressurized fluid used for jet 
driving . 

[0061] 

In the present embodiment, at the forward end 
portion 6 of the insertion portion 2 of the endoscope 1, 
a substantially L-shaped communication hole 82 is formed. 
One opening end portion 82a of this communication hole 82 
is open to the rear end face of the forward end portion 6 
and the other opening end portion 82b is open to the 
outer circumferential face of the forward end portion 6. 

[0062] 

One end portion of the connecting pipe 83 is engaged 
with the opening end portion 82a of the communication 
hole 82. The other end portion of this connecting pipe 

83 is connected to a forward end portion of the supply 
pipe 81 arranged in the flexible pipe portion 4 and the 
curved portion 5 of the insertion portion 2. To the base 
end portion on the operator's side of this supply pipe 
line 81, in the same manner as that of the first 
embodiment, the syringe 16, which is a liquid sending 
means filled with liquid such as physiological saline, or 
the automatic sending means 71 of the fourth embodiment 
is connected. 

[0063] 

Further, on an outer circumferential face of the 
forward end portion 6, a male screw portion 84 is 
provided in the same manner as that of the third 
embodiment. To this male screw portion 84, a 

substantially ring-shaped hood 86 of the insertion device 
85 of the endoscope 1 is detachably attached. On a 
forward end portion inner circumferential face of the 
hood 86 of the insertion device 85, a screw hole portion 
87, which is detachably screwed to the male screw portion 

84 of the endoscope 1, is formed. 

[0064] 

On an inner circumferential face of the hood 86, a 
cut-groove 88, which is extended in the axial direction 
onto the rear side of the screw hole portion 87, formed. 



14 



An inner end portion of this cut-groove 88 is 
communicates with the opening end portion 82b of the 
communication hole 82. Further, an outer end portion of 
this cut-groove 88 is connected to an ejection port 88a 
for a jet ejection formed on the rear end face of the 
hood 86. Pressurized liquid to be used for driving, 
which is supplied through the supply pipe line 81, is 
introduced into the cut -groove 88 of the hood 86 through 
the communication hole 82. When the liquid is ejected 
from the ejection port 88a of the cut-groove 88 toward 
the rear side of the endoscope 1, an ejection means 89 
for giving a jet drive force to the endoscope 1 in the 
large intestine can be formed. 
[0065] 

Onto an outer circumferential face of the hood 86, a 
balloon 90 is attached. A forward end portion of this 
balloon 90 is fixed to a front portion outer 
circumferential face of the hood 86 and a rear end 
portion of the balloon 90 is fixed to a rear end portion 
outer circumferential face of the hood 86. 

[0066] 

A forward end portion of the tube 91 for the balloon 
for supplying air into the balloon 90 is connected to a 
rear fixing portion of the balloon 90. A base end 
portion of the tube 91 for the balloon is led onto the 
operator's side of the endoscope 1 and connected to the 
syringe 21 charged with air in the same manner as that of 
the first embodiment. Air sent from the syringe 21 
through the tube 91 for the balloon is supplied into the 
balloon 90 so that the balloon 90 can be expanded. 
According to this expanding action of the balloon 90, a 
filling means 92 for filling a periphery of the ejection 
means 89 with fluid can be composed, 
[0067] 

Next, a mode of operation of the above constitution 
will be explained below. First, the hood 86 of the 
insertion device 85 of the endoscope 1 is screwed into 
the male screw portion 84 of the forward end portion 6 of 
the insertion portion 2 of the endoscope 1, so that the 
insertion device 85 can be attached to the endoscope 1. 
At this time, an inner end portion of the cut-groove 88 
of the hood 86 communicates with an opening end portion 
82b of the communication hole 82. 
[0068] 

In this state, in the same manner as that of the 
first embodiment, the insertion portion 2 of the 
endoscope 2 is pushed into the rectum 23 from the anus 22 
of a patient and reaches the entrance of the sigmoid 
colon 24 in the large intestine. After that, the balloon 
64 is expanded when the operator's side syringe 21 is 
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operated. Therefore, the balloon 90 is fixed onto the 
large intestine wall. 
[0069] 

Next, physiological saline is injected into the 
large intestine at low pressure through the supply pipe 
line 81, the communication hole 82 and the cut-groove 88 
of the hood 86 in this order. In this way, a downstream 
portion of the balloon 90 in the large intestine is 
filled with water. 

[0070] 

Next, physiological saline is continuously or 
intermittently injected into the large intestine at high 
pressure. Then, the physiological saline successively 
flows in the supply pipe line 81, the communication hole 
82 and the cut -groove 8 8 of the hood 86 in this order and 
is ejected from the ejection port 88a of the hood 86 
toward the rear side of the endoscope 1 as a jet stream. 

[0071] 

At this time, a drive force is given to the 
insertion portion 2 of the endoscope 1 by a jet stream of 
physiological saline. Therefore, the forward end portion 
6 of the insertion portion of 2 of the endoscope 1 goes 
over the bent sigmoid colon 24. 
[0072] 

Therefore, even in the above constitution, when 
physiological saline is ejected from the ejection port 
88a of the hood 86 toward the rear side of the insertion 
portion 2 of the endoscope 1, at the time of inserting 
the insertion portion 2 of the endoscope 1 into the large 
intestine of a patient, the insertion portion 2 of the 
endoscope 1 can be given a sufficiently strong drive 
force as compared with the conventional case. Therefore, 
in the same manner as that of the first embodiment, the 
property of inserting the endoscope 1 can be effectively 
enhanced. 

[0073] 

Further, in the present embodiment, the pipe line in 
the endoscope 1 is utilized as a supply pipe line 81 for 
supplying the pressurized fluid used for jet driving. 
Therefore, as compared with the case in which the tube 
for pressurizing, through which the pressurized fluid 
used for a jet stream is supplied, is provided outside 
the insertion portion 2 of the endoscope 1, the insertion 
device 85 can be easily handled. 

[0074] 

Since the tube for pressurizing is not externally 
attached to the outside of the insertion portion 2 of the 
endoscope 1, at the time of inserting the insertion 
portion 2 of the endoscope 1 into the large intestine of 
a patient, there is no possibility that the tube for 
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pressurizing comes into contact with the intestine wall. 
Therefore, the large intestine wall is seldom affected. 
[0075] 

In this connection, in the first to the fifth 
embodiments described above, the insertion device of the 
endoscope 1 is used as an auxiliary insertion device when 
the endoscope goes over the sigmoid colon 24 of the large 
intestine. However, the present invention is not limited 
to the above specific embodiments. The insertion device 
may be used as an auxiliary insertion device when the 
endoscope is inserted into various living organism 
cavities such as a small intestine. The insertion device 
can be applied to an insertion device of inserting a 
medical treatment tool such as a catheter other than the 
endoscope 1. Further, the insertion device can be 
applied to an insertion device of inserting an endoscope 
for industrial use other than a medical insertion tool. 

[0076] 

Figs. 10(A) and 10(B) are views showing the sixth 
embodiment of the present invention. In this embodiment, 
before and behind the outer circumferential face of the 
forward end portion 103 of the insertion portion 102 of 
the endoscope 101, a plurality of protrusions 104 and 105 
are respectively protruded. On the front face of the 
forward portion side protrusion portion 104, a suction 
port 106 is formed. On the rear face of the rear portion 
side protrusion portion 105, an ejection port 107 is 
formed. 

[0077] 

Further, onto an outer circumferential face of the 
forward end portion 103 of the insertion portion 102, a 
balloon 108 is attached. Inside the insertion portion 
102 of the endoscope 101, a suction lumen 109 connected 
to the suction port 106 and a water supply lumen 110 
connected to the ejection port 107 are respectively 
formed. Further, an air supply lumen not shown for 
supplying air into the balloon 108 is formed. 
[0078] 

The suction lumen 10 9 and the water supply lumen 110 
are connected to a pump 111 provided on the operator's 
side of the endoscope 101. At the time of driving the 
pump 111, liquid sucked from the suction port 106 is 
supplied to the water supply lumen 110 through the 
suction lumen 109 and the pump 111 and ejected to the 
rear end side from the ejection port 107 on the foinvard 
end side of the endoscope 101. 

[0079] 

Onto the operator's side of the air supply lumen, an 
appropriate air sending means such as a syringe 21 of the 
first embodiment is connected. Therefore, when the air 
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sending means on the operator's side is operated, the 
balloon 108 can be expanded. 
[0080] 

Next, a mode of operation of the above constitution 
will be explained below. First, in the same manner as 
that of the first embodiment, the insertion portion 102 
of the endoscope 101 is pushed into the rectum 23 from 
the anus 22 of a patient and reaches an entrance of the 
sigmoid colon 24 in the large intestine. After that, the 
balloon 108 is expanded when the operator's side syringe 
21 is operated. In this way, the balloon 108 is fixed to 
the large intestine wall . 
[0081] 

Next, physiological saline is supplied at a low 
pressure from the operator's side into the water supply 
lumen 110 by utilizing the pump 111. Therefore, this 
physiological saline flows in the water supply lumen 110 
and is injected into the large intestine from the 
ejection port 107. Accordingly, a downstream portion of 
the balloon 108 in the large intestine is filled with 
water. 

[0082] 

Next, physiological saline is continuously or 
intermittently injected at high pressure from the 
operator's side by utilizing the pump 111. Then, the 
physiological saline flows in the water supply lumen 110 
and is ejected from the ejection port 107 to the rear 
side of the endoscope 1 as a jet stream. 
[0083] 

At this time, a drive force is given to the 
insertion portion 102 of the endoscope 101 by a jet 
stream of physiological saline. Therefore, the insertion 
portion 102 of the endoscope 101 is inserted into the 
large intestine of a patient. 
[0084] 

Therefore, even in the constitution described above, 
when the pressurized fluid of physiological saline is 
ejected from the ejection port 107 of the protrusion 
portion 104 of the forward end portion 103 of the 
insertion portion 102 of the endoscope 101 toward the 
rear side of the insertion portion 102 of the endoscope 
101, at the time of inserting the insertion portion 102 
of the endoscope 101 into the large intestine of a 
patient, a sufficiently strong drive force can be given 
to the insertion portion 102 of the endoscope 101 as 
compared with the conventional case. Therefore, in the 
same manner as that of the first embodiment, the property 
of inserting the endoscope 101 can be effectively 
enhanced . 

[0085] 
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Further, in the present embodiment, at the time of 
driving the pump 111, liquid sucked from the suction port 
106 is supplied to the water supply lumen 110 through the 
suction lumen 109 and the pump 111 and ejected from the 
ejection port 107 on the forward end side of the 
endoscope 101 to the rear side. Therefore, the change in 
pressure in the large intestine can be reduced. 

[0086] 

Figs. 11(A) and 11(B) are views showing the seventh 
embodiment of the present invention. The present 
embodiment is an example in which the insertion device of 
the invention is applied to a blood vessel endoscope 121 
to be inserted into a blood vessel 120. In this case, a 
mobile device 124 is detachably attached to an outer 
circumferential face of the forward end portion 123 of 
the insertion portion 122 of the blood vessel endoscope 
121. 

[0087] 

On the front side of this mobile device 124, a 
suction port 125 is provided. On the rear side of this 
mobile device 124, an ejection port 126 is provided. A 
propeller 127 for sucking liquid from the suction port 
125 and ejecting the liquid from the ejection port 126 
and a drive motor 12 8 for driving the propeller are 
incorporated into the mobile device 124. 
[0088] 

Onto the outer circumferential face of the forward 
end portion 123 of the insertion portion 122, a balloon 
129 is attached. In this case, inside the insertion 
portion 122 of the endoscope 121, an air supply pipe line 
not shown for supplying air into the balloon 129 is 
arranged . 

[0089] 

Next, a mode of operation of the above constitution 
will be explained below. 

First, the insertion portion 122 of the blood vessel 
endoscope 121 is inserted into the blood vessel 120. 
Then, as shown in Fig. 11(B), the balloon 129 is 
expanded. Successively, the drive motor 128 is driven by 
the operation made on the operator's side so as to rotate 
the propeller 127. 

[0090] 

Due to the foregoing, the blood in the blood vessel 
120 is sucked from the suction port 125 of the mobile 
device 124 and ejected from the ejection port 126. At 
this time, the insertion portion 122 of the endoscope 121 
is given a drive force by the ejection pressure of the 
blood. 

[0091] 

In the above constitution, when the blood is ejected 
from the ejection port 126 of the mobile device 124 
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toward the rear side of the insertion portion 122 of the 
endoscope 121, at the time of advancing the insertion 
portion 122 of the endoscope 121 in the blood vessel 12 0 
of a patient, it is possible to give a sufficiently- 
strong drive force to the insertion portion 122 of the 
endoscope 121. Accordingly, in the same manner as that 
of the first embodiment, the property of inserting the 
endoscope 121 can be enhanced. 
[0092] 

Further, in the present embodiment, at the time of 
driving the propeller 127 in the mobile device 124, the 
blood sucked from the suction port 125 into the mobile 
device 124 is ejected from the ejection port 126 toward 
the rear end side. Accordingly, it is possible to reduce 
the change in the pressure in the blood vessel 120. 

[0093] 

Fig. 12 is a view showing a mobile type endoscope 

131 which is driven by the action of pressurized gas. In 
an insertion portion 132 of this mobile type endoscope 
131, a large diameter portion 13 3 is formed on the 
forward end side. A pressurizing chamber 134 is formed 
in this large diameter portion 133 . 

[0094] 

On the rear end face of this large diameter portion 

133, an ejection port 135 connected to the pressurizing 
chamber 134 is provided. Inside the insertion portion 

132 of the endoscope 131, an air supply lumen 136 and a 
suction lumen 137 are respectively formed. 

[0095] 

In this case, a forward end portion of the air 
supply lumen 136 is connected to the pressurizing chamber 

134. Further, a forward end portion of the suction lumen 
137 is connected to a suction port 138 formed on a rear 
outer circumferential face of the large diameter portion 

133 of the insertion portion 132. 

[0096] 

As shown in Fig. 13, to an operation portion 139 on 
the operator's side of the mobile type endoscope 131, a 
light source device 140 and a gas supply and suction 
device 141 for sucking and discharging gas are 
respectively connected through a connection cable. 

[0097] 

Next, a mode of operation of the above constitution 
will be explained below. First, as shown in Fig. 13, the 
mobile type endoscope 131 is inserted into the large 
intestine from the anus 142 of a patient. After that, 
the gas supply and suction device 141 on the operator's 
side is operated so as to send the pressurized air into 
the air supply lumen 136. 

[0098] 
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In this case, gas sent from the operator's side of 
the mobile type endoscope 131 is led into the 
pressurizing chamber 134 through the air supply lumen 136 
and ejected from the ejection port 13 5 as a jet stream 
used for driving. Therefore, the endoscope 131 is moved 
by itself in the large intestine by the action of a jet 
stream from the ejection port 135. The ejected gas is 
sucked from the suction port 13 8 and recovered by the air 
supply and suction device 141 on the operator's side 
through the suction lumen 137. 

[0099] 

Therefore, in the above constitution, a drive force 
to drive the endoscope 131 can be generated by a jet 
ejection from the ejection port 135 of the mobile type 
endoscope 131. Accordingly, the endoscope 131 can be 
quickly and positively inserted into the large intestine 
143 . 

[0100] 

Gas used for a jet ejection, which has been ejected 
from the ejection port 135 of the mobile type endoscope 
131, is recovered by the air supply and suction device 
141 on the operator's side from the suction port 138 
through the suction lumen 137. Accordingly, it is 
possible to reduce the change in the pressure in the 
large intestine 143. Therefore, the safety for a living 
organism can be enhanced. 
[0101] 

In this connection, like the first variation of the 
mobile type endoscope 131 shown in Fig. 14, a pressure 
sensor 144 may be provided at the rear of the ejection 
port 135 of the mobile type endoscope 131 and the 
ejection pressure of gas may be monitored on the 
operator's side. Due to the foregoing, the safety for a 
living organism can be further enhanced and the endoscope 
131 can be positively inserted. 

[0102] 

Fig 15 is a view showing the second variation of the 
mobile type endoscope 131. In this variation, a nozzle 
151 connected to the pressurized chamber 134 is provided 
at a forward end portion of the large diameter portion 
133 of the insertion portion 132 of the mobile type 
endoscope 131. 

[0103] 

On an outer circumferential face of the large 
diameter portion 133, a side lumen 152 connected to the 
pressurized chamber 134 is provided. The ejection port 
135 of the large diameter portion 133, the nozzle 151 and 
the side lumen 152 are respectively provided with an 
electromagnetic valve 153 used for opening and closing a 
circuit. The opening and closing motion of each 
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electromagnetic valve 153 is controlled by the operation 
made on the operator's side. 
[0104] 

Next, a mode of operation of the above constitution 
will be explained below. In the mobile type endoscope 
131 of the present variation, under the condition that 
the electromagnetic valves 153 of the nozzle 151 and the 
side lumen 152 are closed and the electromagnetic valve 
153 of the ejection port 135 is opened, in the same 
manner as that of the mobile type endoscope 131 shown in 
Fig. 13, the endoscope 131 is driven by itself in the 
large intestine 143 when gas is ejected from the ejection 
port 135. 

[0105] 

When the electromagnetic valve 153 is operated from 
the operator's side, the electromagnetic valves 153 of 
the nozzle 151 and the ejection port 135 are closed and 
the electromagnetic valve 153 of the side lumen 152 is 
opened. Therefore, gas is ejected from the side lumen 
152 and the large diameter portion 133 of the endoscope 
131 is driven being curved. 
[0106] 

Further, when the electromagnetic valves 153 of the 
ejection port 135 and the side lumen 152 are closed and 
the electromagnetic valve 153 of the nozzle 151 is opened 
and gas is ejected from the nozzle 151, waterdrops on a 
lens on the forward end face of the large diameter 
portion 133 of the endoscope 131 can be blown away. 
[0107] 

Accordingly, in the mobile type endoscope 131 of the 
present variation, when gas is ejected from the ejection 
port 13 5, the endoscope 131 can be driven by itself in 
the large intestine 143. Further, the large diameter 
portion 133 of the endoscope 131 can be operated being 
curved. Furthermore, waterdrops on the lens on the 
forward end face of the large diameter portion 133 of the 
endoscope 131 can be blown away. Accordingly, the 
property of operating the endoscope 131 can be further 
enhanced . 

[0108] 

Fig. 16 is a view showing the third variation of the 
mobile type endoscope 131. In this variation, an 
electromagnetic valve 153 for opening and closing a 
circuit is provided in an ejection port 135 of the large 
diameter portion 133 arranged at the forward end of the 
insertion portion 132 of the endoscope 131. Further, a 
pressure sensor 161 is provided in the pressurized 
chamber 134 and a connection pipe 162 connected with the 
air supply lumen 136 is also provided. 

[0109] 



22 



In this case, the connection pipe 162 is made of 
MnOa. The air supply lumen 136 is connected with a supply 
tank for supplying H2O2 and supplied with H2O2. 

[0110] 

Next, a mode of operation of the above constitution 
will be explained below. First, the mobile type 

endoscope 131 is inserted from the anus 142 of a patient 
into the large intestine 143. After that, under the 
condition that the electromagnetic valve 153 of the 
ejection port 135 is closed, H2O2 is sent from the 
operator's side of the endoscope 131 into the pressurized 
chamber 134 through the air supply lumen 136. 
[0111] 

In this case, H2O2 sent into the pressurized chamber 
134 reacts with Mn02 of the connection pipe 162 according 
to the following chemical formula to liberate water and 
oxygen . 

2H2O2 + Mn02 -> 2H2O + Mn02 + O2 

[0112] 

Further, while the pressure in the pressurized 
chamber 134 is being monitored with the pressure sensor 
161, when the pressurized chamber 134 is sufficiently 
pressurized by oxygen, the electromagnetic valve 153 is 
released. Then, oxygen is suddenly ejected from the 
pressurized chamber 134 through the ejection port 135 and 
formed into a jet stream. In this way, a drive force of 
driving the endoscope 131 can be obtained. 

[0113] 

In the above constitution, it is unnecessary to 
provide a pump for sending pressurized gas which is 
provided in the mobile type endoscope 131 shown in Fig. 
13. Therefore, the constitution and operation of the 
entire system of the mobile endoscope 131 can be made 
simple. 

[0114] 

Figs. 17(A) and 17(B) show an endoscope 171 of 
another constitution. In an insertion portion 172 of 
this endoscope 171, a channel 173 extending in the axial 
direction is formed in the insertion portion 172 of this 
endoscope 171 . A forward end opening portion of this 
channel 173 is sealed with a sealing cap 174. 

[0115] 

On the forward end side of the insertion portion 
172, a communication hole 175 is formed which 
communicates between the outer circumferential face side 
of the insertion portion 172 with the channel 173. This 
communication hole 175 is formed obliquely backward with 
respect to the insertion direction of the endoscope 171 
from the channel 173 side to the outer circumferential 
face side of the insertion portion 172. At a forward end 
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portion of this communication hole 175, an ejection hole 
175a is formed. 
[0116] 

A pipe 176 for conveying the gel is inserted into 
the channel 173. A forward end portion of the pipe 176 
for conveying the gel is introduced from the channel 173 
into the communication hole 175 and extended to a 
position of the ejection port 175a of the communication 
hole 175. 

[0117] 

Further, a base end portion side of the pipe 176 for 
conveying the gel is extended to the outside of the 
endoscope 171 as shown in Fig. 17(B) and connected to a 
gel tank 177 arranged outside the endoscope 171. In this 
gel tank 177, jelly-like gel 178, the viscosity of which 
is appropriate, is accommodated. 

[0118] 

This gel tank 177 is connected with a gel 
pressurizing and sucking pump 179. The gel tank 177 is 
pressurized by this gel pressurizing and sucking pump 
179. Alternatively, a sucking force is given to the gel 
tank 177 by this gel pressurizing and sucking pump 179. 
[0119] 

Next, a mode of operation of the above constitution 
will be explained below. First, in the case where the 
gel pressurizing and sucking pump 179 is operated on the 
gel pressurizing side, gel 178 is sent out from the gel 
tank 177 into the gel conveyance pipe 176. This gel 178 
is conveyed in the gel conveyance pipe 176 and ejected 
outside from the ejection port 175a of the insertion 
portion 172 of the endoscope 171. 

[0120] 

At this time, the gel 178 which has been ejected 
outside from the ejection port 175a of the insertion 
portion 172, is not dispersed, but most of the gel 178 
collects and remains in the proximity of the ejection 
port 175a on the inner wall face 180 of the pipe cavity 
into which the insertion portion 172 of the endoscope 171 
is inserted as shown in Fig. 17(A) . Therefore, the gel 
178, which has been ejected outside the ejection port 
175a beforehand, is pushed obliquely backward with 
respect to the insertion direction of the endoscope 171 
by the gel 178 which is ejected after. By the pushing 
force of the gel 178 generated at this time, the 
insertion portion 172 of the endoscope 171 is advanced 
along the inner wall face 180 of the pipe cavity. 

[0121] 

After the insertion portion 172 of the endoscope 171 
has been inserted, when the gel pressurizing and sucking 
pump 179 is operated on the gel suction side, the gel 178 
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outside the ejection port 175a is sucked through the gel 
conveyance pipe 176 and recovered. 
[0122] 

When the gel conveyance pipe 176 is removed from the 
channel 173 after the gel 178 has been sucked and 
recovered, the inside of the channel 173 can be made 
empty. Therefore, when an appropriate medical treatment 
tool is inserted into the empty channel 173 in this 
state, the medical treatment tool can be guided into the 
pipe cavity through the channel 173 of the endoscope 171 
and a necessary medical treatment can be made in this 
pipe cavity. 

[0123] 

Therefore, in the above constitution, the insertion 
portion 172 of the endoscope 171 can be safely and easily 
inserted into a pipe cavity, the shape of which is 
complicated. Since the channel 173 of the existing 
endoscope 171 can be used as it is, the insertion device 
of the endoscope 171 can be manufactured at a low 
manufacturing cost, that is, the manufacturing cost can 
be reduced. 

[0124] 

Fig. 18 shows an endoscope 191, the constitution of 
which is different from that shown in Fig. 17. In an 
insertion portion 192 of this endoscope 191, a channel 
193 extending in the axial direction is provided. On an 
inner circumferential face on the forward end side of 
this channel 193, a pair of fixing pins 194, 194 are 
protruded. 

[0125] 

On the forward end side of the channel 193, in the 
front of the fixing pins 194, 194, a movable cap 195 is 
arranged so that it can be slidably moved in the axial 
direction along the channel 193 . This movable cap 195 is 
elastically connected to the fixing pins 194, 194 through 
spring members 196, 196. 

[0126] 

A base end portion of a wire 197 is fixed on an 
outer face of the movable cap 195. A forward end portion 
of this wire 197 passes in the channel 193 and extends 
outside the channel 193 and fixes to an adsorption member 

198 arranged outside. 

[0127] 

On an outer circumferential face of the insertion 
portion 192 of the endoscope 191, a pressure sensor 199 
is bonded. Further, a periphery of this pressure sensor 

199 is covered with an adsorption material 200 such as 
gel . 

[0128] 

Onto the base end side of the channel 193, a forward 
end portion of an air sending tube 202, the base end 
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portion of which is connected to an air sending pump 201, 
is connected. This air sending pump 201 is connected to 
a control unit 203. The pressure sensor 199 is connected 
to this control unit 203. 
[0129] 

Next, a mode of operation of the above constitution 
will be explained below. First, under the condition that 
the insertion portion 192 of the endoscope 191 is 
inserted into a pipe cavity to be inspected, the 
insertion portion 192 is contacted with an inner wall 
face 2 04 of the pipe cavity to be inspected through the 
adsorption material 200 on the outer circumferential face 
of the insertion portion 192 of the endoscope 191. Due 
to the foregoing, the insertion portion 192 is adsorbed 
onto the inner wall face 204 of the pipe cavity through 
the adsorption material 200. At this time, an output of 
the pressure sensor 199 exceeds a threshold value which 
has been previously set, that is, ON-operation is made. 
[0130] 

When an output signal of the pressure sensor 199 is 
input into the control unit 203, an air sending pump 201 
is driven by the control unit 203. When the air sending 
pump 201 is driven, air is sent from the air sending pump 
201 into the channel 193 through an air sending tube 202. 
[0131] 

By the pressure of sending air, the movable cap 195 
in the channel 193 is advanced. According to this 
advancing motion of the movable cap 195, the adsorption 
member 198 at the forward end of the wire 197 is moved 
forward. 

[0132] 

After the adsorption member 198 has been moved 
forward, this adsorption member 198 is bonded onto the 
inner wall face 2 04 of the pipe cavity to be inspected. 
In this state, the insertion portion 192 of the endoscope 
191 starts advancing by restoring forces of the spring 
members 196, 196. Then, an output of the pressure sensor 
199 is decreased and becomes lower than the threshold 
value. Therefore, OFF-operation is made. Further, the 
air sending pump 201 is stopped, in response to this OFF- 
operation of the pressure sensor 199. 

[0133] 

After the air sending pump 201 has been stopped, the 
insertion portion 192 is adsorbed onto the inner wall 
face 2 04 of the pipe cavity through the adsorption 
material 200. Therefore, a series of operations is 
repeated thereafter and the insertion portion of the 
endoscope 191 is advanced along the inner wall face 204 
of the pipe cavity. 

[0134] 
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In the above constitution, in the same manner as 
that of the endoscope 171 shown in Fig. 17, the insertion 
portion 192 of the endoscope 191 can be safely and easily- 
inserted into a pipe cavity, the shape of which is 
complicated. 

[0135] 

Fig. 19 shows an endoscope 211, the constitution of 
which is different from that of the endoscope shown in 
Figs. 17 and 18. On an outer circumferential face of the 
forward end portion of the insertion portion 212 of the 
endoscope 211, five flexible tubes 213 are protruded on 
one side being opposed to the other five flexible tubes 

213 protruded on the opposite side. In this case, the 
flexible tubes 213 protruded on both sides of the 
insertion portion 212 are arranged in parallel with each 
other in the axial direction. 

[0136] 

Each flexible tube 213 is made of material which 
becomes adsorbent when it absorbs water. A base end 
portion of each flexible tube 213 is bonded and fixed to 
the outer circumferential face of the forward end portion 
of the insertion portion 212. 

[0137] 

Inside the insertion portion 212, a pair of air 
sending pipes 214 and a pair of water sending pipes 215 
are arranged. As shown in Fig. 20, each air sending pipe 

214 and water sending pipe 215 are respectively connected 
to a branch air sending pipe 216 and a branch water 
sending pipe 217 extending into each flexible tube 213. 
In this case, a forward end portion of the branch air 
sending pipe 216 is connected to an ejection port 216a at 
the forward end of each flexible tube 213. Further, a 
forward end portion of the branch water sending pipe 217 
is extended to a position in the proximity of the forward 
end portion of each flexible tube 213 and sealed. 

[0138] 

The operator's side of each air sending pipe 214 is 
connected to the air sending pump 218. The operator's 
side of each water sending pipe 215 is connected to the 
water sending pump 219. Further, the air sending pump 
218 and the water sending pump 219 are connected to the 
control unit 220. 

[0139] 

Next, a mode of operation of the above constitution 
will be explained below. First, in the case that both 
the air sending pump 218 and the water sending pump 219 
are maintained in a stopped state, an outer 
circumferential face of the forward end portion of the 
flexible tube 213 of the insertion portion 212 of the 
endoscope 211 is maintained in an initial state in which 
the outer circumferential face of the forward end portion 
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of the flexible tube 213 is contacted with the inner wall 
face 221 of the pipe cavity to inspected as shown in Fig. 

21(A) . 

[0140] 

At the time of advancing the endoscope 211, while 
the initial state is being maintained, first, the water 
sending pump 219 is driven. When the water sending pump 
219 is driven, water is sent into the branch water 
sending pipe 217 of each flexible tube 213 through each 
water sending pipe 215. Therefore, the branch water 
sending pipe 217 of each flexible tube 213 is 
pressurized. Accordingly, by the pressurizing force of 
the branch water sending pipe 217, each flexible tube 213 
is linearly straightened as shown in Fig. 21(B) and 
hardened. At this time, when each flexible tube 213 is 
deformed into a linearly straightened shape, the 
insertion portion 212 of the endoscope 211 is advanced by 
a reaction force of a pushing force of each flexible tube 
213 which pushes the inner wall face 221 of the pipe 
cavity to be inspected. 

[0141] 

Successively, the air sending pump 218 is driven. 
When this air sending pump 218 is driven, air is sent to 
the branch air sending pipe 216 of each flexible tube 213 
through the air sending pipe 214. Then, as shown in Fig. 
21(C), pressurized air is ejected outside from the 
ejection port 216a at the forward end of each flexible 
tube 213. Due to the foregoing, a contact portion of 
each flexible tube 213 with the inner wall face 221 of 
the pipe cavity is separated. 

[0142] 

Next, when the water sending pump 219 and the air 
sending pump 218 are stopped, each flexible tube 213 is 
softened and as shown in Fig. 21(D), the outer 
circumferential face of the forward end portion of each 
flexible tube 213 is contacted with the inner wall face 
221 of the pipe cavity to be inspected, that is, it is 
returned to the initial state. 

[0143] 

When the series of motions shown in Figs 21 (A) to 
21(D) is repeated thereafter, the insertion portion 212 
of the endoscope 211 is advanced along the inner wall 

face 221 of the pipe cavity. 
[0144] 

Therefore, in the above constitution, in the same 
manner as that of the endoscope 171 shown in Fig. 17, the 
insertion portion 212 of the endoscope 211 can be safely 
and easily inserted into a pipe cavity, the shape of 
which is complicated. 

[0145] 
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Instead of adsorbing the outer circumferential face 
of the forward end portion of the flexible tube 213 onto 
the inner wall face 221 of the pipe cavity to be 
inspected, it is possible to employ the following 
constitution. By using the channel arranged in the 
insertion portion 212 of the endoscope 211, air sending 
and adsorption of flexible tube 213 are conducted with 
the air sending pump and the suction pump. In this case, 
it is possible to use the channel of the existing 
endoscope. Therefore, the manufacturing cost can be 
reduced. Further, the diameter of the insertion portion 
212 can be decreased. 

[0146] 

In this connection, it should be noted that the 
present invention is not limited to the above specific 
embodiments and variations may be made without departing 
from the scope of the claim of the present invention. 
Next, the characteristic technical matters of the present 
application are described as follows. 

[0147] 

(Appendant item 1) 

An insertion device of inserting an insertion tool 
such as an endoscope or a catheter into a pipe including: 
an ejection means for ejecting a pressurized fluid from a 
forward end side of the pipe insertion tool to a backward 
side; and a filling means for filling a periphery of the 
ejection means with liquid. 

[0148] 

(Appendant item 2) 

An insertion device of inserting an insertion tool 
into a pipe according to the appendant item 1, wherein 
the ejection means and the filling means are detachably 
attached to the insertion tool. 

(Action of the appendant item 2) 

An insertion device body is detachably attached to 
an existing living organism insertion tool such as an 

endoscope . 

[0149] 

(Advantage of the appendant item 2) 

It is possible to apply the existing endoscope and 
further the properties of disinfection, sterilization and 

cleaning can be enhanced. 
(Appendant item 3) 

An insertion device of inserting an insertion tool 
into a pipe according to the appendant item 1, wherein 
the filling means is a balloon provided in front of the 
insertion tool. 
[0150] 

(Object of the appendant item 3) 

An object is to provide an insertion device of 
inserting an insertion tool into a pipe in which an 
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existing endoscope can be applied and the properties of 
disinfection, sterilization and cleaning can be enhanced. 
(Action of the appendant item 3) 

An insertion device body can be detachably attached 
to an existing living organism insertion device such as 
an endoscope. 
[0151] 

(Advantage of the appendant item 3) 

An existing endoscope can be applied and the 
properties of disinfection, sterilization and cleaning 
can be enhanced. 

(Appendant item 4) 

An insertion device of inserting an insertion tool 
into a pipe according to the appendant item 1, wherein 
the pipe insertion tool is composed of an endoscope and 
the ejection means is incorporated into a hood provided 
at a forward end of the endoscope . 
[0152] 

(Object of the appendant item 4) 

An object is to provide an insertion device of 
inserting an insertion tool into a pipe in which an 
existing endoscope can be applied and the properties of 
disinfection, sterilization and cleaning can be enhanced. 

(Action of the appendant item 4) 

An insertion device body is detachably attached to 
an existing living organism insertion device such as an 
endoscope . 

[0153] 

(Advantage of the appendant item 4) 

An existing endoscope can be applied and the 
properties of disinfection, sterilization and cleaning 
can be enhanced. 

(Appendant item 5) 

An insertion device of inserting an insertion tool 
into a pipe according to the appendant item 1, wherein 
the ejection means includes a mechanism of intermittently 
ejecting pressurized liquid. 

[0154] 

(Object of the appendant item 5) 

An object is to provide an insertion device of 
inserting an insertion tool into a pipe in which an 
existing endoscope can be applied and the properties of 
disinfection, sterilization and cleaning can be enhanced. 
(Appendant item 6) 

An insertion device of inserting an insertion tool 
into a pipe according to the appendant item 1, wherein 
the ejection means uses a pressurized pipe line provided 
in the insertion device. 
[0155] 

(Object of the appendant item 6) 



30 



An object is to provide an insertion device of 
inserting an insertion tool into a pipe in which a 
constitution of the entire device can be simplified. 

(Action of the appendant item 6) 

Pressurized liquid used for driving is sent through 
a pipe line of a living organism insertion tool such as 

an endoscope. 
[0156] 

(Advantage of the appendant item 6) 

A constitution of the entire device can be 
simplified. 

(Appendant item 7) 

An insertion device of inserting an insertion tool 
into a pipe according to the appendant item 1, further 
including a means for recovering fluid, which has been 
ejected, simultaneously when pressurized liquid is 
ejected. 

[0157] 

(Object of the appendant item 7) 

An object is to provide an insertion device of 
inserting an insertion tool into a pipe capable of 
enhancing the safety for a living organism. 
(Action of the appendant item 7) 

Simultaneously when the pressurized liquid is 
ejected, it is recovered. 

(Advantage of the appendant item 7) 
The safety for a living organism can be enhanced. 

[0158] 

[Advantage of the Invention] 

According to the present invention, at the time of 
inserting a pipe insertion tool into a pipe, under the 
condition that the periphery of an ejection means is 
filled with liquid by a filling means, pressurized fluid 
is ejected from a forward end of the insertion tool to 
the rear side. Therefore, the pipe insertion tool such 
as an endoscope can be given a sufficiently strong drive 
force. Accordingly, the property of inserting the pipe 
insertion tool such as an endoscope can be enhanced. 

[Brief Description of the Drawings] 

[Fig. 1] 

Fig. 1 is a view showing the first embodiment of the 
present invention. Fig. 1(A) is a side view of an 
endoscope and Fig. 1(B) is a plan view of a forward end 
face of an insertion portion of the endoscope. 
[Fig. 2] 

Fig. 2(A) is a side view showing an initial state of 
an insertion device of an endoscope. Fig. 2(B) is a side 
view showing a state of operation of the endoscope. 

[Fig. 3] 

Fig. 3 is a schematic illustration for explaining 
operation of an insertion device of an endoscope. 
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[Fig. 4] 

Fig. 4 is an arrangement view showing an outline of 
a variation of the first embodiment. 
[Fig. 5] 

Fig. 5 is a side view showing an insertion device of 
an endoscope of the second embodiment of the present 

invention. 
[Fig. 6] 

Fig. 6 is a view showing the third embodiment of the 
present invention. Fig. 6(A) is a side view of an 
endoscope. Fig. 6(B) is a longitudinal sectional view 
showing a state of attaching a forward end ring arranged 
at a forward end portion of an insertion portion of the 
endoscope. Fig. 6(C) is a sectional view taken on line Li 
- Li in Fig. 6(B) . Fig. 6(D) is a sectional view taken on 
line L2 - L2 in Fig. 6(B) . 
[Fig. 7] 

Fig. 7 is an arrangement view showing an outline of 
the entire device of the fourth embodiment of the present 
invention. 
[Fig. 8] 

Fig. 8 is a time chart showing a foot switch, a pump 
drive force and a pressure sensor drive pattern of the 
fourth embodiment. 
[Fig. 9] 

Fig. 9 is partially broken side view showing a 
primary portion of the fifth embodiment. 
[Fig. 10] 

Fig. 10 is a view showing the sixth embodiment of 
the present invention. Fig. 10(A) is an overall 

arrangement view. Fig. 10(B) is an arrangement view 
showing an outline of a state of operation. 
[Fig. 11] 

Fig. 11 is a view showing the seventh embodiment of 
the present invention. Fig. 11(A) is an arrangement view 
showing an outline of a primary portion of an insertion 
device of an endoscope. Fig. 11(B) is an arrangement 
view showing an outline of an operation state. 
[Fig. 12] 

Fig. 12 is a partially broken side view showing a 
mobile type endoscope. 
[Fig. 13] 

Fig. 13 is an arrangement view showing an outline of 
a state in which a mobile type endoscope is inserted into 
the large intestine of a patient. 
[Fig. 14] 

Fig. 14 is a partially broken side view showing the 
first variation of an mobile type endoscope. 
[Fig. 15] 

Fig. 15 is a longitudinal sectional view showing the 
second variation of a mobile type endoscope. 
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[Fig. 16] 

Fig. 16 is a longitudinal sectional view showing the 
third variation of a mobile type endoscope. 
[Fig. 17] 

Fig. 17 is a view showing an endoscope of another 
constitution. Fig. 17(A) is a perspective view showing a 
constitution of a primary portion of an endoscope. Fig. 
17(B) is an arrangement view showing an outline of a 
state in which an endoscope is inserted into a pipe 
cavity. 
[Fig. 18] 

Fig. 18 is an arrangement view showing an outline of 
an endoscope of a different constitution from Fig. 17. 
[Fig. 19] 

Fig. 19 is an arrangement view showing an outline of 
an endoscope of a different constitution from Figs. 17 
and 18. 
[Fig. 20] 

Fig. 20 is a perspective view showing a primary 
portion of the endoscope of Fig. 19. 
[Fig. 21] 

Fig. 21 is a schematic illustration for explaining 
operation of the endoscope of Fig. 19. 
[Description of Reference Numerals and Signs] 

1, 101, 131 Endoscope (Pipe insertion tool) 

12, 63, 89 Ejection means 

13, 66, 92 Filling means 

121 Blood vessel endoscope (Pipe insertion tool) 

[Fig. 1] 

12 Ejection means 

13 Filling means 

[Fig. 8] 

Foot switch 

Pump drive circuit 

Pressure sensor detection value 

Upper limit setting value 



[Fig 



10] 



111 



Pump 



[Fig 



17] 
177 
179 



Gel tank 

Gel processing suction pump 



[Fig 



18] 
201 
203 



Air sending pump 
Control unit 



[Fig, 



19] 
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218 Air sending pump 

219 Water sending pump 

220 Control unit 
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